Introduction: We report the case of a 24-year-old Greek woman with histologically proven osseous and pulmonary Langerhans cell histiocytosis whose lesions had progressively regressed with a "switch on and off" mode. This is the first report in the literature of this mode of presentation of Langerhans cell histiocytosis.
Introduction
Langerhans cell histiocytosis (LCH) is a rare clinicopathologic entity of unknown etiology with variable system involvement, but with the common characteristic of sizable Langerhans cell infiltration [1] . The clinical course, as well as the treatment and prognosis of this disease, are not clearly identified, especially in the adult population [2] . In pulmonary LCH, smoking cessation is mandatory, while glucocorticoid therapy, despite being used, has not been proved to be an effective treatment method [3] . In multi-system LCH, children with aggressive disease are usually treated with multi-agent chemotherapy [4, 5] . Remission has been observed in singlesystem disease after smoking cessation [3, 6] . We report a rare case of "switch on and off" remission of multi-system disease with alternative bone and pulmonary manifestations in an adult patient after only smoking cessation.
Case presentation
A 24-year-old Greek woman was referred to our hospital with bilateral pneumothorax. The patient's symptoms had started four years previously, when she consulted her personal physician for persistent pain of the right humerus. The diagnostic approach at the time revealed a lesion detected by radiography of the right humerus and confirmed by a bone scan ( Figures 1A and 1B) , for which the patient underwent only a biopsy, and no surgical resection or osseous curettage was performed. Microscopic examination revealed osseous LCH, and neither further treatment nor follow-up was recommended. At the time, she was an occasional smoker with normal chest radiography and high-resolution chest tomography (HRCT) results, and no smoking cessation was advised.
The patient was symptom-free for the following four years, at which point she was admitted to our hospital for the treatment of bilateral, spontaneous pneumothorax ( Figure 2A ) and diffused interstitial lung disease. During the preceding four-year period, she had increased her cigarette smoking to one pack per day. She complained of no symptoms, such as cough, dyspnea or fever. HRCT showed multiple cysts and nodules as well as extensive consolidation ( Figure 2B Figures 1C and 1D) . We decided to stop treatment, except for advising the patient to cease smoking immediately, which she did.
One year later, during her follow-up examination, her chest X-ray and HRCT ( Figures 2C and 2D) were impressively improved. In addition, improvement was noted in her static lung volumes: FVC = 2.3L (67.1%), FEV 1 = 1.8L (60.3%), FEV 1 /FVC = 78.4% (92.5%), TLCO/VA = 2.05 mmol/min/kPa/L (95.6%), RV = 1.20L (100%), TLC = 4.08L (90.6%) and FRC = 2.05L (81.5%). To date, after six years of follow-up, the patient has had no signs or symptoms of disease activity, and her chest X-rays and lung function tests remain stable.
Discussion
Our patient had multi-system disease involving alternatively bone and lung. The rarity of this case is that this patient showed remission of her first LCH bone lesion while she did not interrupt smoking. She developed secondary pulmonary disease, which also regressed, after smoking cessation. This case report describes for the first time in the literature a "switch on and off" mode of evolution of LCH.
The clinical course of the LCH varies, while its treatment, outcome and prognosis cannot be precisely defined, since, owing to its relative rarity, and large, randomized, prospective studies of this disease are lacking, especially those concerning adult patients [2, 3, 7] . Randomized studies performed to date have included children, whereas the available data concerning the origin of LCH in adult patients have been reported mainly in retrospective studies [2] . However, the results of trials performed with children cannot be completely applied to adults, as there are differences in the course of the disease. In a large cohort of patients, children and adults studied retrospectively [8] , 30.6% had LCH involving more than one body system, and all of these patients were treated with surgery, chemotherapy or combination therapy. The majority of these treated patients relapsed and underwent second-line treatment [8] .
In data collected from the International Histiocyte Society registry, comprising adult patients, single-system disease was found in 31% of the patients and 69% had multi-system disease [7] . The data from that report supported the great uncertainty and lack of a therapeutic standard at least for front-line treatment [2] . In general, multi-system disease is being treated with prednisone, single-agent chemotherapy or multi-agent chemotherapy, according to studies performed in children [2, 4, 5] , whereas in pulmonary LCH, smoking cessation is mandatory, with glucocorticoid therapy used on the basis of no evidence-based data [3] . In another retrospective study of 102 adult patients with pulmonary LCH [9] , treatment included no interventions, except for smoking cessation in patients with minimal or no symptoms, prednisone alone or in combination with other immunosuppressive agents was prescribed for 54 patients, while two patients underwent surgical pleurodesis shortly after the diagnosis and one patient underwent lung transplantation at the time of follow-up. In that study in adults with pulmonary LCH, no specific interventions showed any benefit with regard to patient survival [9] .
Patients with pulmonary LCH may recover spontaneously or remain in stable condition without treatment [3] . Although pulmonary LCH is usually a single-system disease in adults, the presence of a bone lesion as an extrapulmonary manifestation is not so rare [3] . Spontaneous regression of bone lesions has also been observed in adults [6] as well as in infants [10] . Also, in other diffuse interstitial lung diseases of unknown origin, such as sarcoidosis, the occurrence of pneumothorax does not necessarily lead to steroid therapy [11] . In our patient with LCH, no systemic treatment was applied for the disease. Pleurodesis was performed for pneumothorax, a disease complication, as indicated for patients with spontaneous secondary pneumothorax [12] [13] [14] . At the same time, she was advised to cease smoking, which she did. Her pulmonary lesions had secondarily regressed, and the patient is free of relapse to date.
In conclusion, in our patient, LCH osseous and pulmonary lesions regressed with a rare "switch on and off" mode. This uncommon case of remission of multi-system LCH indicates the unpredictable evolution of the disease, raising the question of conservative management in such a patient.
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